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l’ransporting the giant louc~s iequirecl by many LASl progranis is one of the inore 
detnanding tusks of S P 4 ,  ttie shippiiig, receiving, and warehousing group. Much 
of SP-4‘s work Yoad consists of handling the Laboraiory’s routine shipments of 
equipment arid supplies. (J)vttrsired but dens like thew tower sections, however, 
present dangers tlicrt can be coped wiih cxily by personnel like Jimmy Roinero who 
have special knowledge rind slcills. 

1 l i y t l i m  thc ciigiric piodirrcs while 
idling souiids I i y p n o t i d l y  power- 
ful. 

Wl i i l r  the inassivr engine warinS 
i i l ) ,  tlic tlrivcr will scan ilic m a n y  
y,.~\igcs AUCI dials  that rcvcal thc 
cxl)cnsivc ciigiiic’s Iieiir~lic6it. ‘I’hcri 
hc’ll c r i i  cliilly s h i l t  the IG-spccd 
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transmission into a low gear and 
guide the growling truck out of 
the freight yard. Its destination? 
Perhaps it’s going to Albuquerque, 
wlicie several tons ol supplies are 
being crated for shipment to Los 
Alatiios-or to one of the Labora- 
tory’s inany technical sites and re- 
search areas. The truck may be 
carrying precious optical equip- 
incnt, hundreds of feet ot‘ coaxial 
cable, or carefully packed and 
scalcd radioactive materials. 

Whatever the cargo, i l  will be 
packaged, loaded, and delivered 
safely by the expert truckdrivers 
and freight-liandlcrs of SP-4, a 
group that could just as  easily be 
called the “LASL Trucking Coin- 
pany.” They have the responsibility 
of maintaining an over-the-road 
height shuttle of equipment and 
materials to and from the Labora- 
tory. And, considering the size and 
scope oE the job, they do it with 
almost amazing eficicncy. 

At SI’-4’s headquarters in the 
Laboratory’s main warehousc corn- 
plex, nearly G0,000 shipiiients a 
ymr come in and 7,000 are sent out 
to tlic tiitie ol  roaring semitrailer 
trucks, rattling forklift units srut- 
tling aliout like ants, and voices of 
 he men antl wonicn who staff the 
warchousc. 

Tlic din and clatter of the ware- 
house and freight yard aren’t con- 
tliirive to serious thought and 
scientific study, but there‘s prob- 
ably no better indication of the 
Laboratory’s livelincss than this 
noisy pulse beat. 

Monkeys on their way to Health 
Division iiistallations, “hot boxes” 
being transportcd to the new plu- 
tonium handling facility, steel 
shielding to LANlPF, crates of ex- 
pensive scien tifc apparatus to the 
Laser Division, and the often dan- 
gerous chcmicals needed by LASL 
experimenters all must be reccived, 
inspected, and delivered by LASL’s 

“trucking company.” 
IVith 50 highly ti  ained incn and 

woiiieii and about 50 pieces ol 
equipnient at their disposal, SP-4 
Group Leader William Heinze and 
his alternate, Jesus Martinu, take 
quiet pride in the group’s giant 
task antl the expel tise required to 
,iccoiiiplish it. 

'Hit 2 iiicn have a combined total 
01 ncaily 60 years with the Labora- 

Jose “Tony” Trujillo is one of SP-4’s 
8 semitrailer truckdrivers. Last sum- 
mer, Tony entered 5-axle truck com- 
petition in the New Mexico State 
Truck Safety Roadeo in Albuquerque. 
After passing a written examination of 
100 questions, an oral interview, ve- 
hicle safety inspection, and a driving 
test, Tony captured the first place 
trophy. 
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No mcitter how unu:,uul or how big the load, 1’9’-4 has the expertise to handle it. The group‘s truck- 
driver!: and freight horndlcrs’ knowlctlge must g o  beyond the usual information used by commercial 
truckas a n d  include ptotodures for IIandling rcidioaciive materials and other unusucll commodities. 
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A good part of a truckdriver’s time, as Tobias Vigil could tell you, 
is spent waiting. Some of the unusual shipments handled by SP-4 
at  the Laboratory call for special care in loading, transporting, 
and unloading-care that consumes a good deal of time but is 
a necessity for safety and security reasons. 

tory, and their recollcctions of unload almost every picce of equip- 
height hauling for LASL go back ment and bit of matcrial that ar- 
to thc very early clays when 2 tan- rived. 
tlcln-axletl, niilitary lvreckers with “Brooklyn Betsy’s” now historic 
the unlikely names of “Calamity function on “The Hill” included 
Jane” and “Brooklyn Betsy” were loading the first atomic bombs on 
all the Labor:~ol-y had to load and trucks lor the first lcg of the weap- 

on$’ journcy to Japan. There’s also 
the time a worker drove “Betsy’s’’ 
boom tlirough 2 telephone poles 
and cut off telephone service to 
White Rock lor 2 days. 

“Calamity Jane” was loaned to 
another installation shortly after 
the war; “Rctsy” was retired with 
honois i n  1960; but an cvcn bigger 
job remained in meeting the trans- 
portation needs of an ever-growing 
lab01 atory. Tha t  job, according to 
Heinle, has called not only for the 
niost up-to-date equipment avail- 
able but for highly trained and 
I eliable personnel like JOSC “Tony” 
’I’ru jillo. 

Tony is one of SP-4’s 8 semi- 
trailer truck drivcrs. These are the 
people behind the wheels of the 
giant diesel-powered trucks that 
can be seen around the Laboratory 
pulling anything from tank-trailer 
loads ol nitrogen to massive slabs 
o f  concretc shielding. 

Truck drivers 

are more than 

delivery boys. 

Keeping an 8-foot-wide, 5-axled, 
20- to 30-ton vehicle under com- 
plete control on the open highway 
calls for a cool mind and a very 
steady hand, even during optimum 
driving conditions. Placing an even 
wider, sometimes heavier, load on 
that same monstrous truck and 
guiding it up  over the Jemez Moun- 
tains on the twisted road to the 
Laboratory’s Fenton Hill geotherm- 
al site demands that a driver pos- 
sess an almost mystic ability to see 
around, behind, and under his 
vehicle. It can be an unsettling and 
downright dangerous experience 
lor anyone accustomed to driving a 
passcnger car with +way visibility. 
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S p - 4 ' ~  truckdrivers must "know tlieit 
ropes" at leasi a:, well as sailors. Se 
curing oversize loads for sate trans 
portcition calls :or experienced hand:, 
like I~omcro's. dimmy's load of tower 
wcticini, i s  bourid for {he Feiiton Hill 
geothermal research !,ite. Thc ronc l  
to the site is a twisted one, and special 
care musi bc ttrkcn to make sure the 
load i s  securely atiached to thc truck. 
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presence aboard the vehicle; and 
an additional set of operating 
regulations regarding such things 
as speed and parking procedures 

The  mishandling of dangerous 
materials can, by law, be made the 
personal liability of the employee, 
Heinze says. And the worker who 
improperly packages or delivers a 
dangerous item could be cited and 
fined for his mistake. 

Considering the volume of work 
thc SP-4 people are engaged in, 
mistakes don’t happen very often 
and thc ones that do usually con- 
sist of the occasional problems ex- 
pcrienced by anyone in the truck- 
ing business who must handle hun- 
dreds of freight arrivals and de- 
liveries every day. 

A fcw of these problems have 
been humorous. The various ani- 
mals the Laboratory needs for dif- 
ferent programs present transpor- 

apply. 

tation difficulties quite different 
from those normally encountered 
by the SP-4 truckdrivers. More than 
once members of the group have 
found themselves chasing rats or 
rabbits that managed to escape 
froin their shipping crates. 

During Fiscal Year 1976, SP-4 received 
57,793 shipments and sent 6,743. 
Those figures amounted to a total of 
1 1,346 tons of chemicals, equipment, 
materials, and supplies of all kinds 
that were received, recorded, and 
distributed by the group. The view of 
SP-4’s shipping and receiving area in 
the main warehouse complex gives 
some idea of the volume of work re- 
quired in meeting the Laboratory‘s 
freight needs. 

At other times, getting a ship- 
ment to its destination has called 
for more than the usual expertise 
gained by hauling heavy freight. 
One of these occasions was encoun- 
tered some years ago with the ar- 
rival at the Santa Fe airport of 12 
niulcs from Oak Ridge, Tennessee. 
The  mules were part of a two-and-a- 
half-week participation in a bio- 
medical research program of radia- 
tion measurements and effects at 
Los Alamos and represented a 
“first” for the “LASL Trucking 
Company.” The  animals were 
safely transported to the Labora- 
tory and back to the airport for a 
return trip to Tennessee. 

And so, whether it’s high explo- 
sive or monkeys, ball-point pens or 
nitrogen, SP-4 has the people and 
the equipment to handle the load 
safely and efficiently. As Bill Heinze 
proudly says of his group, “We’re 
more than just delivery boys.” 
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Zia cind LASL workers supervise the 
lifting, above, ond the lowering itito 
place, righk, of tl trragriet at the Lwb- 
(wutoty’s new Weapon!; Neutron Rc- 
search (WNR) Futility. The facility will 
receive particle h e m s  diverted from 
the beam line at  LAMPF. 
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Firefighters, 
H-5 Researchers 
Test Harnesses 

The  Respirator Research and 
Development Section (KKDS) 01 
H-5, in conducting part of a study 
to dcterniine the physiological el- 
lccts on the users of sclf-contained 
breathing apparatus (SCBA), has 
been enlisting the aid 01 ERDA 
filefighters to test the SCRA back- 
packs. 

Five commercially available 80- 
minute backpacks were compared 
tor comfort and salety. Both men 
and wotnen tested the backpacks, 
with lull tanks, lor comfort during 
a series of exercises that simulated 
real-life situations for the firc- 
fighters. 

Tom Davis, H-5 researcher, sup- 
ervised testing and recorded com- 
ments from the men and women. 
The persons involved in the testing 
agreed that none of the 5 commer- 
cial backpacks was entirely satis- 
factory. 

Davis has recommended that the 
KKDS purchase a good camping 
backpack frame, with padded har- 
ness straps, and have it modified to 
hold a 30-minute air tank. The  ap- 
paratus would be tested by ERDA 
firefighters and RRDS until specific 
recommendations on SCRA harness 
design can be made. 858 

ERDA firefighters test self-contained 
breathing apparatus backpacks in 
two exercises, climbing ladders and 
descending by rope, common to the 
firefighters. The tests were conducted 
at  the ERDA fire practice tower on DP 
Road. 
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Captain James Irehern, left, and fire- 
tncn Juanito Martinez, John Campos, 
Rudy Martinez, and Frank Saticher, 
talk i o  Tom Ucivis, H-5, right, after 
conclusion of part of a series of tests 
of the self-coriiained breathing ap- 
ptxraius backpacks in the top photo. 
At right, 2 of the Firemen attenipi to 
remove the breathing apparatus b a c k -  
pack from Trehem in a simulated emer- 
gency. 
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ELA Program Near Completion 

Rapid Screening For Diseases 
By BARB MULKIN 

“Forewarncd is forearmed’ might 
be the motto of a group of LASL 
scicnlisls whose work involves de- 
velopment of discase detection 
systems that have potential benefits 
for both animals and man. These 
scientists, George Saunders, Elva 
Clinard, Mary Louise Bartlett, 
Mort Sanders, Hob Paync, and 
Elmo Martine7, all H-6, arc com- 

pleting a long-term project re- 
sulting in an automated system for 
rapid screening for multiple ani- 
inal diseases that are potentially 
liai-intul LO man. 

Saunders, a doctor of veterinary 
medicine with poslgraduate expe- 
rience in immunology, says that the 
system, the Enzyme-Labeled Anti- 
body te5t (ELA), appears to meet 
the qualifications for a simple, uni- 

Elmo Martinez, H-6, demonstrates testing of multiple samples of suspect material 
from animals. Antibodies wiil form in the test trays that contain disease agents 
if the specific disease is present. 

versa1 antibody disease detection 
systcm that is fast, accurate, inex- 
pensive, and adaptable to a variety 
ol  tcst conditions. 

Development of the ELA test 
was funded largely by the United 
States Department of Agriculture 
(USDA) and in part by the United 
States P u b l i c  Health Service 
(USPHS). I t  is 1 of 2 serological 
tests initially investigated at LASL 
through a USDA-AEC (now ERDA) 
agreement for early detection of 
trichinosis in hogs. 

The United States does not have 
a program for controlling this para- 
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“‘J‘lic KLh tcst will also prove 
~isc l ’ i i l  in tixcitig drug 1-cisidircs in 
;iiiii~iiils,’’ S;iuiitlcrs lxlicvcs. 

“ i t .  is ;ig;iiiist 11ic law IO slaiiglitcr 
i i l i i t i i i i l s  witlioiit waiting lor it stipu- 
1;itc:tl timc lor drugs to clcar the 
;iriiiii;il’s systciii,” Iic points o.~it. 
“01 lit:iwisc, I)(:rsoiis allergic: 1.0 such 
tli.iigs a s  pciiirilliii or sii1l‘;i could 
sulTor ;itlvcrsc rc;ictions aficr cating 
Ihc. t1lc;lt.” 

A r i  o I h ci‘ po tc ii ti ii 1 (la ngcr lor 
h i i imi i s  is coiisuin1)tion 0 1  incat 
i’rorn ;iiiiiriiils k c 1  estrogen to pro- 
iiiote rapi(1 wcight gain. Siich drugs 
1i;ivc: I)c.cii linkctl to cancer. 

S;iiiridtw c1cscril)c:s thc KIA scro- 
logiml test as lxing bascd 011 tlic 
clctcction of anti1)odics that. mi ani- 
t i i i i l ,  01’ hii ir iai i ,  produc(:s to com- 
1)at l‘orcign agents (disease antigcns) 
I 1iat itiv;ide tlic botly. hitibodies 
c1iscriniiii;itc~- ciich typ: of i i i i  tibotly 
is (4’ct.t ivc. only i1gaillst it specific 
tlii;ciisc ;intigS.cn, and, intlccd, an 
;iritiljody i s  oiily I‘ormetl when ail 
iitit igcn appears on the sccnc. 

I r i  ;I Iypiml E I A  t a t ,  antigen for 
a slwcific dis<’ilsc is adderl to tlic 
t c s t  wclls of p1astic trays. In csscncc, 
tlic arktigcn is boutid to t.hc surfacc 
0 1  the test well. A drop o’r 2 of cach 
;tiiim:il’s scruin or wholc blood is 
;iddt:d to sqxii-atc wclls a n d  the 
tray is iiicu1)iitctl. A rcagent that 
will ;Idllcrc i o  i111 aiitigcii-antibody 
c-oinpIcs is tagged with ill1 cnzytnc 
i i n d  ;~tltlcd LO 11ic test. wells. A third 
xigcrit that will c1icmic:ally inter- 
act with the cnzyuic., and in doming 

iiigc: color, is atltlctl. ‘I‘hc 
siiiii~)lc liquid is tlicli ready lor 
testing. 

Martinez adds a chemical reagent to 
samples in a test tray to demonstrate 
the simplicity of the system as George 
Saunders, principal investigator in the 
project, which resulted in an inexpen- 
sive, &step system for detecting 
disease in animals, observes. The sys- 
tetn can confirm or deny the presence 
of many diseases such as trichinosis 
and brucellosis. 
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A spectrophotometer (an instru- 
ment that measures the intensity 
of light of various wavelengths) is 
used to convert light intensity to 
an electrical voltage, which is re- 
corded digitally, that is, as a num- 
ber. By establishing threshold levels 
of color intensity for various dis- 
eases, researchers can tell whether 
antibodies to disease are present 
in the sample. 

In  multiple screening, 2 or more 
antigens are bound in the same 
test wells of the trays. If the read- 
ing is positive, researchers know 
that at least one of the diseases is 
present. The  original sample would 
then be retrieved and tested for the 
specific disease. 

Saunders points out that one of 
tlic most important aspects of the 
ELA system is its extreme versa- 
tility. “Only minor changes would 
be necessary to adapt the system to 
test for different diseases in man 
or in various animals,” he says. 
“Typically this might involve 
merely using a different reagent.” 

The effectiveness of the ELA test 
was proven in 1976 during an out- 
break of hog cholera in New Jersey. 
Saunders says it was the first time 
LASL researchers had a chance to 
take the system into the field and 
obtain direct results comparing the 
test with the standard, accurate, 
but more expensive and time-con- 
suming serum neutralization test 
then in use. 

In the top photo, Mary Louise Bartlett, 
H-6, prepares a sample for detection 
of disease, and, right, Elva Clinard, 
one of the principal investigators who 
developed the Enzyme-Labeled Anti- 
body (ELA) test, works with animal 
sera. 
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Sauntlers preparos to test samples of serum to obtain a digital 
readout by spectrophotometer that will confirm or deny the 
prcsence of discaw in the samples. 

pcr1i:ips most important, it must 
ijc C( onoinic a1 antl citp:lt>le ot kccp- 
iiig up with ii picking housc slaugh- 
tci rat(> a s  high ;IS !I50 animals per 
lioui . SriuiidPis bclicves thc 151A 
tc51 can incet thew rrquircincnt\. 

Autoinated cqui~~inent  is being 
coirirncrcially 1 ahricat et1 to LASL 
trite1 ia aiitl shoiiltl be institlled and 
c alibi-atcd this spring. Saunders 
iricliciitcs it will have an initial 
( a p b i l i  ty  01 scrccnirig 24 0 sainplcs 



per hour, with an ultimate cap- 
ability of more than 480 samples 
per hour. 

“The automatcd systcm will be 
ttlstcd in a packing house latcr this 
ycar,” he explains. “It should gcn- 
erate suflicient data from a large 
numbcr 01 animals to determine 
the value of using one or more on- 
line systems as an adjunct to the 
mcat inspection program. We be- 
lieve i t  will do so at a cost of just 
pennies per sample.” 

T h e  ELA concept should work 
for any diseasc of man or animals 
in which a suitable antigen can be 
bound to a surface and in which 
antibodies are produced against 
that disease agent. Conversely, ac- 
cording to Saunders, binding ap- 
propriate antibodies to surfaces 
should have wide application in 
the detection of various antigenic 
matcrials, such as cancer or hepa- 
titis antigcns. Saunders calls this 
reverse ELA procedure a “sandwich 
technique.” 

Antibodies, produced in test ani- 
mals, would be bound to trays, then 
incubated with samples of suspect 
matcrial that might contain anti- 
gens. If antigens are present, they 
will bind to the antibodies. A 
second antibody with an enzyme 
tag identical to that originally 
bound to the tray is then added. 
Finally, a developer chemical is 
added to indicate, by a color 
change, whether the sample is posi- 
tive or negative. This sandwich 
technique was employed in ELA 
testing for staphylococcus entero- 
toxin. 

I t  has taken a long time for re- 
searchers at LASL to perfect a 
disease detection system that is ap- 
parently economical, versatile, and 
readily adaptable for commercial 
use, but perhaps the best is yet to 
come. 

Saunders says H-6 scientists will 
continue using enzyme-labeled anti- 
body tests to look at many more 
diseases of man (including cancer) 
and animals. 

“There is also real potential here 

lor screening for pollutant,” Saun- 
dcrs believes. For example, PVC 
(polyvinyl chloride used in plastics 
and linked to human cancer) may 
be detectable with an ELA test. 

H-6 researclicrs believe ELA may 
become the test of choice in many 
areas or rescarcli. Developed for 

both health and economic reasons, 
it may become one of an increasing 
array oi early warning systems of 
the kind that mankind has prized 
over the years as the human race 
has struggled for survival. Early 
warning systems prove the truism: 
Forewarned is forearmed. @J 

Saunders records the digital reading of the spectrophotometer 
after samples of serum were tested. 
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THE ELA TEST 

1 H E  ENZYME-LABELED ANTIBODY ( E M )  TEST WAS DEVELOPED TO IIETECT DISEASE BY OBSERVING THE PRESENCE 
OF THEIR ANTIBODIES IN BLOOD. TIIE IWE'I'HOD IS  SENSITIVE, FAST, INEXPENSIVE, AND SUITABLE FOR DETECTING 
MANY DIFFERENT DISEASES IN  HUMANS AND ANIIVIALS. THE TEST IS  ILLUSTRATED BELOW FOR ONE DISEASE. 

(1 1 (2) (3) (4) 

982 
b 

ADD SAMPLE WASH ADD C0N.ICIGATE WASH ADD SUBSTRATE STOP READ 
AlUD INCUBATE AND IIUCUBATE AND INCUBATE REACTION 

I .  TWO DFIOPS OF BLOOD O M  SERUM ADDED 'ro A N  ANTIGEN-COATED MICROTITER WELL. 

2. THE CLINJUGATE I S  A MATERIAL. THAT WILL ADHERE TO AN ANTIGEN-ANTIBODY COMPLEX AND HAS "TAG" 
OF AN ENZYME ASSOCIATED wi-rbi IT. 

3. TIHE SUBSTRATE IS  A MATERIAL '1'IiA-r UNDERGOES A COLOR CHANGE I N  THE PRESENCE OF THE ENZYME. 

4. NEGA'T'VVE =. CLEAREST' LI(ZU1I) 
POSITIVE : DARKER LIC1UID 

THE PROCESSING CAN BI:: DONE I N  LESS THAN 30 NllNlJYES AT A COST OF A FEW CENTS PER TI:ST. ONLY MINOR 
CHANGES IN HEAtiENTS OR COIUDITION.C. ARE REOUIRED FOR DIFFERENT DISEASES OR DIFFERENT SPECIES. 
AUTOIVIATION OF THE PROCI3SING IS  UNIIERWAY. 

EXPERIMENTS INDICATE THAT THk ELA CAN B t  ADAPTED TO SCREENING FOR ANTIBODIES 
FOR IUIOHI: TIHAN O N t  I)I!;EASt. THE CONCEPT I S  ILLUSTRATED BELOW. 

PASL WIIILIHIJLE DISIiASE SCREENING SYSTEM 
(PR,CYPOSED) 

2 DROPS OF BLOOD 01-1 SERUIW NEGATIVE IF THERE WERE NO ANTIBODIES 
ro THOSE DISEASE ANTIGENS 

-ri 2--L--ll.. a__ LI-- 

d Z -  .=*- Y-_-YIL--p 

POSITIVE IF THERE WERE AN1 IBODIES 

AllTOMATFD \lUkLl. 
1'11 t )C: ESSl NG SYSTEM 

--_I- ---A>--- ~ l _ l  

WE1.I V V l T l i  5 
DISEASE ANTIGENS 

IF POSITIVE TO ANY OF THE 5 DISEASES 
THEN SCREEN FOR INDIVIDUAL DISEASE 

2 DROPS OF BLOOD OR SEllUM 
PER Wi-LL 

6 

!I WELLS WITH ONE I3ISLASE 
ANTIGEN Pt H WE1 1 

NEGATIVE 
e+- 

AUTCIMATF'U 
PHOCE SSlNG S 

."* -----.-- 

POSITIVE TO A PARTICULAR 
DISEASE ANTIGEN 
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Quartz-Forming Machine Unique 
It Forms 
Helical, 

Toroidal 
Tubes 

Scientists working in LASL's 
magnetic fusion energy research 
program needed a helical, toroidal 
fused-quartz tube with a 1 O-centi- 
meter outside diameter to use as the 
vacuum vessel in the Scyllac plasma 
research machine. 

Obtaining straight, cylindrical 
tubes of tused quartz was not a 
serious problem, but forming the 
geometry of Scyllac was a very dif- 
ficult problem. 

Until 1974, Scyllac had been 
using sitnpIe IO-centimeter-diameter 
toroidal tubes in their cxperiments. 
The requirement for a toroidal 
tube with a helical geometry be- 
came apparent in order to enhance 
the confinement of the plasma 
column. 

LASL researchers went to the 
Max Planck Institute for Plasma 
Physics in Garching, West Ger- 
many, to appraise their toroidal 
liclix quart7-forining machine. T h e  
basic West German design would 
work, but i t  was felt that the design 
needed more flexibility. 

Ken Hanks, left, and Ted Cole, both 
CTR-4, observe a straight quartz tube 
being fed into burner, in front of them, 
that heats the tube to a soft state 
while being formed into a helical, 
toroidal shape. 
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A view of the entire quairk-forming tnachine and control panel. 

This close-up photo shows the hurner 
section of ihe machine, with struight 
tube being fed into it from the left, atid 
formed tube cxitiny i t  at the right. 



The alternative, LASL engineers 
realized, was to design and build at 
LASL a quartz-forming machine 
capable of producing the tubes re- 
quired, and after more than a year 
and a half of design and construc- 
tion work, LASL in 1976 built the 
only quartz-forming machine of its 
kind. 

The machine allows the forming 
of large fused-quartz tubes with 
diameters of 5 to 20 centimeters to 
a helical, toroidal shape. 

The  burden of making a machine 
to produce fused-quartz tubes for 
Scyllac, a project of the C T R  Divi- 
sion, went to CTR-4, the engineer- 
ing group. Ken Hanks and Ted 
Cole were responsible for the design 

and engineering work. Ervin 
Kiernle, CTR-3, was responsible for 
assembling the machine and check- 
ing it out with expert assistance 
from personnel in the glass shop of 
the Shop Department. 

The  device is a combination of 
(1) two universal joints mounted 
on support arms rotated concur- 
rently about the helical axis, each 
with a different radius. This action 
rotates, in a cone-shaped movement, 
the section of straight quartz tube 
being fed into a burner positioned 
near the apex of the cone. (2) A 
toroidal track to pull the helix into 
a toroid as it is pulled from the 
burner. 

The machine essentially is doing 

Hanks, standing left, Cole, center, and 
Paul Thomas, SD-DO, standing right, 
watch Ervin Kiernle, CTR-3, operate 
controls for the electric stepping 
motors which drive each of the 3 
moving portions of the machine. Lou 
Schlatterer, SD-DO, sitting behind 
screen, observes the operation, which 
i s  at the start of a run. 
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View of {he newly formed helical tube 
as th(t last part of the straight ~ubc is 
pulled through the burner. 
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spacccl on a circle 2 centimeters 
larger in diameter than the quartz 
tube outside diameter, and it is 
tilted 15 degrees toward the front 
universal so that some pre-heating 
of the tube occurs. 

This burner configuration, with 
a hydrogen-oxygen flame, results in 
a soft zone on the tube about 2 
millimeters wide. 

The  tube produced has an out- 
side diameter of 10 centimeters and 
a wall of 5 millimeters. The helical 
radius is 3.16 centimeters, and the 

tube has a 4-meter toroidal radius 
pulled through 2% turns, or wave- 
lengths. Each helical wavelength 
requires 75 minutes to produce and 
is one full revolution of the univer- 
sal support arms. 

The  Scyllac design, for technical 
reasons, requires a transparent 
plasma chamber with the purity of 
fused quartz and the form of a 
toroidal helix to produce and con- 
fine a toroidal ring of plasma (an 
ionized gas produced by thermo- 
nuclear temperatures). The plasma, 

which is a good electrical conduc- 
tor, is produced in a quartz tube 
inside a one-turn magnet coil. T h c  
magnet coil is energized by a 4- 
story-high capacitor bank around 
its periphery which stores 10 mega- 
joules of energy when lully charged. 

The quartz-forming machine, in 
making the unique, precise fused- 
quartz tube for Scyllac’s confine- 
ment experiments, is playing its 
part in furthering optimistic rc- 
search into magnetic fusion energy 
dcvelopnien t. %$ 

Schlatterer installs a support clamp 
under the newly formed tube as it 
begins its movement along the toroidal 
track. 
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In t he  photo at right, Cole i s  seen 
through the hole in the universal os 
the tube is  advancing through the 
burner. The plieto a t  bottom illusiraics 
the tube’s clarity, which is a requite- 
metit for the ptasma to be phoio- 
graphed. 
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This Clean Room 

Really Is Clean, 

And Stays That Way 

An exceptionally “clean” room is mandatory when 
silicon wafer detectors and delicate electronic instru- 
ment parts are being worked on or fabricated. 

Clean means not only that the floor and cabinet 
surfaces must be clean, but the air must be as nearly 
pure as possible to prevent particles from getting 
into and affecting performance of the electronic 
device. In  order to achieve this degree of purity, 
there must be a special room where no more than 
100 particles per cubic foot of air are present. A 
cubic foot of air in a typical office might have as 
many as 1 million particles per cubic foot. 

E-Division has designed such a room, and the 
photos on this and the following page illustrate an 
air circulation system that rapidly cleans, and keeps 
clean, the air in the room. 

Used in the room, built by the Zia Co., is a HEPA 
filtering system through which the total volume of 
air in the room passes 10 times per minute. A particle 
counter in the room counts all particles 0.5 micro- 
meter and larger. 

In the top left photo, Chuck Derouin, E-DO, left, and Austin Mee, project engineer with Compaire Systems, 
Inc., an environmental air control systems company, ignite a smoke bomb, which, in the top right photo, begins 
to emit smoke. In the bottom two photographs, the E-Division clean room is filled with smoke. 
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After the filtering system has been crctivatcd, tht: smoko in 
hie top 2 photos begins to disappear. In rhe photo at 
right, most of ihr! smoke has b t m  removed by khe filters, 
mounted in the cciling, und in the bottom lighr photo, ihe 
roorn i s  nearly as partisle-free rys before the smoke boinb 
was ignited. Iri Icss than 5 tninutts, the ciir in the room 
was cleaned and made acceptable for processing eloc- 
trotiic devices. 

The photo at left shows parts of the filtering system, 
mounted above the clean room, which circulates and 
displaces air in the room 10 times per minute, and main- 
tains positive pressure for maximum cleanliness. 
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short 
subjects 
I 

Retirements: W i 1 1  i a m  J. 
Wynne, SI>-5, development ma- 
chinist; Marjorie R. Rector,‘DIR, 
executive secretary; Joseph J. 
Vucenic, SD5, laboratory ma- 
chinist; Phil B. Porter, J-8, staff 
mem her. 

Deaths: Dorothy Barylski, 
AADP-1, EDP operator. 

Thomas P. Pike, chairman of 
the National Council of Alcoho- 
lism, spoke on “The  Alcoholic 
Executive” at a colloquium at  the 
Laboratory on January 11. Pike 
described his many years as an  
alcoholic before being cured, and 
said alcoholism, in his opinion, is 
a disease. 

Graydon A. Thayer was ap- 
pointed Personnel Department 
head and assumed his duties Jan-  
uary 3. H e  came to LASL from 
Tyco Laboratories, Waltham, 
Mass., where he was director of 
corporate personnel. 

A new technical division, the 
Geosciences (G) Division, has 
been formed at  the Laboratory 
and became effective February 1. 
I n  a related move, R-Division was 
dissolved, and its personnel and  
f‘unctions transferred to Q-Divi- 
sion. Robert Brownlee heads the 
new G-Division, and Allen G. 
Blair is alternate G-Division 
leader. William G. Davey be- 
comes head of Q-Division and 
Kaye D. Lathrop is alternate Q- 
Division leader. @ 
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10 
years ago in 10s alamos 

Culled from the February, 1967 Files 
of The Atom and The Los Alamos Monitor, by Robert Y. Porton 

State Officials Visit 
Radiation safety, pollution safeguards and research into new 

sources of nuclear energy were some of the topics of discussion 
highlighting a visit to Los Alamos by members of the New Mexico 
State Legislature. Interrupting their heavy work schedule the 
legislators and their wives macle the trip. They  were guests of the 
Chamber of Commerce for lunch and then toured LASL’s health 
and  thermonuclear fusion research areas and the Science Hall. At  
the luncheon, Dr. Norris E. Bradbury, Laboratory Director, re- 
viewed the history of the Laboratory and spoke of promising 
programs of the future. 

LASL Men Make TV Film 
High flying solar eclipse experimenters from the Los Alamos 

Scientific Laboratory will be featured on  a National Educational 
Television color program, “ T h e  Living Sun,” which will be 
released this month.  Narration of the film is by Arthur  N.  
Cox, J-15. Also appearing in speaking roles are Robert  Brown- 
lee, J-15; Paul Kudnick, J-16; and Donald Liebenberg, CMF-9. A 
spectacularly beautiful sequence of the eclipsed sun and its 
corona, location footage in Argentina, and in-flight action of 
scientific crew members a t  work aboard the NC-135 flying lab- 
oratory, were all photographed by LASL’s John McCloud, D-10, 
whose official documentary footage was made available to N E T .  

“Oppie” Dies 
Dr. J .  Robert Oppenheimer, the founder of the Los Alamos 

Scientific Laboratory, died Saturday at his home in New Jersey. 
Dr. Oppenheimer was LASL’s first director, holding the post from 
its establishment in 1943 until October, 1945 when Dr. Norris E. 
Bradbury succeeded him. I t  was Oppenheimer who brought to- 
gether the diverse talents necessary to develop the first nuclear 
explosives. H e  cajoled some of the world’s greatest scientific minds 
into submergin i  themselves in the development of a n  atomic 
bomb. H e  left the Laboratory to become head of Princeton Uni- 
versity’s Institute of Advanced Studies, a post he held until 1965. 
Dr. Oppenheimer last visited Los Alamos in May, 1964. H e  was 
warmly greeted by a capacity crowd when he spoke at the Civic 
Auditorium . 





Did 4 well-illuminated flying objects hover over 10s Alamos recently? 
If they did, they certainly weren't reported, and apparently only Bill 
Jack Rodgers managed to photograph them. So, if you have doubts, 
turn to the inside front cover of The Atom. 


